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(54) DISPLAY DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a display device in which no leak 
current is carried in the part of a sealant even when a high voltage is 
applied to an anode electrode by enclosing an anode drawing electrode in 
the sealant position with an insulating material so as not to make contact 
directly with the sealant. 

SOLUTION: An anode drawing electrode 21 is enclosed by a glass tube 20 
so as not to make contact directly with a sealant 7 welded to an anode 
substrate 1 or a cathode substrate 2. The connection of the anode drawing 
electrode 21 to an anode electrode 15 is performed, for example, by nipping 
the tip of the anode drawing electrode 21 by the anode substrate 1 and the 
glass tube 20, and this nipping force is caused by the atmospheric pressure. 
Although an anode voltage of, for example, 2-5 kV is applied to the anode 
drawing electrode 21, no leak current is carried in the part of the sealant 7 
since this electrode 21 does not make contact with the sealant 7. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While catching the electron emitted from the cathode substrate in which the field emission 
cathode which carries out field emission of the electron is formed, and this cathode substrate The anode 
substrate in which the anode electrode on which the fluorescent substance is put is formed, The support 
arranged between the aforementioned anode substrate and the aforementioned cathode substrate so that 
the interval of the aforementioned anode substrate and the aforementioned cathode substrate may turn 
into a predetermined interval, So that the space formed by the aforementioned anode substrate and the 
aforementioned cathode substrate may hold vacuum atmosphere While being pulled out from the sealant 
which seals the periphery sections of the aforementioned anode substrate and the aforementioned 
cathode substrate, and the space formed by the aforementioned anode substrate and the aforementioned 
cathode substrate through this sealant Display characterized by the jacket of the aforementioned anode 
drawer electrode in the aforementioned sealant position being carried out by the insulating material so 
that it may have at least the anode drawer electrode connected to the aforementioned anode electrode 
and the aforementioned sealant may not be contacted directly. 

[Claim 2] Display according to claim 1 characterized by arranging the focusing electrode which consists 
of a metal plate on the insulating thin film formed on the aforementioned field emission cathode. 
[Claim 3] Display according to claim 1 with which the insulating material which is carrying out the 
jacket of the aforementioned anode drawer electrode is characterized by considering as glass. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the display which impresses the 
high voltage especially to an anode electrode about display equipped with a field emission cathode. 
[0002] 

[Description of the Prior Art] An example of the cross section of display equipped with the conventional 
field emission cathode is shown in drawing 9 . The anode electrode 106 of the a large number book 
which display shown in drawing 9 is used as full color display, for example, was formed in the shape of 
a stripe is formed in the inside of the anode substrate 101. On this anode electrode 106, the fluorescent 
substance which emits light in R, G, and B is put one by one. Moreover, on the cathode substrate 102, 
the FEC array 105 which consists of many field emission cathodes (FEC) is formed. Field emission of 
the electron is carried out from this FEC array 105, and when this emitted electron is caught by the 
anode electrode 106, it is made for the fluorescent substance put on the caught anode electrode 106 to 
emit light. 

[0003] Here, when outline explanation is given about field emission, it is the applied voltage on a metal 
or the front face of a semiconductor 109 If it is made the [V/m] grade, an electron will pass an 
obstruction by the tunnel effect and electron emission will come to be performed into a vacuum also in 
ordinary temperature. This is called field emission (Field Emission) and the cathode which emits an 
electron by such principle is called the field emission cathode (Field Emission Cathode) or field 
emission element. 

[0004] It is possible to produce the field radiation type field emission cathode which consists of a field 
emission cathode of micron size in recent years, making full use of semiconductor ultra- fine processing 
technology, and the FEC array in which many field emission cathodes were formed on the substrate is 
made possible [ using as an electronic supply means to constitute flat-surface type display and various 
kinds of electronic instruments ] by irradiating the electron emitted from each of that emitter at a 
phosphor screen. As an example of such a field emission cathode, the field emission cathode (it is 
hereafter described as "FEC") called Spindt (Spindt) type is known. 

[0005] It returns to drawing 9 and, generally control of the electron emitted from the cathode substrate 
102 is performed in the FEC array 105, and the electron emitted from the FEC array 105 has a 
predetermined interval held by the support 104, and flies toward the anode substrate 101 by which 
isolation opposite was carried out. In order to enable such operation, space formed between the anode 
substrate 101 and the cathode substrate 102 is made into vacuum atmosphere. And in order to hold 
vacuum atmosphere, the periphery section of the anode substrate 101 and the cathode substrate 102 has 
sealed by the sealant 103. 

[0006] In addition, the interval t of the anode substrate 101 and the cathode substrate 102 is set to 
hundreds of micrometers, and the anode voltage of hundreds V is impressed to the anode electrode 106 
in this case. Moreover, the anode electrode 106 is connected to the display controller located in the 
exterior of display by the anode drawer electrode which is not illustrated, and anode voltage is 
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impressed to predetermined timing by the display controller. Furthermore, it connects with the display 
controller located in the exterior of display by the cathode drawer electrode which does not illustrate the 
cathode electrode or gate electrode in the FEC array 105, either, or the gate drawer electrode, and 
cathode voltage and the gate voltage are impressed to predetermined timing by the display controller. 
[0007] 

[Problem(s) to be Solved by the Invention] by the way — as the fluorescent substance put on the anode 
electrode 106 - now — a- 100 number « the high fluorescent substance of luminous efficiency is not 
developed as an object for the low batteries of V Then, since the fluorescent substance of a good 
brightness property exists as a fluorescent substance for the high voltages of thousands V, it is possible 
to impress the high voltage of thousands V to an anode electrode as one of the meanses used as display 
with high brightness. In this case, anode voltage will be impressed to an anode electrode by the anode 
drawer electrode pulled out through a sealant. 

[0008] However, the insulation resistance has the property of a low with the constituent mixed in order 
that a sealant might consider as the low melting point, although glass is made into the principal 
component. Then, when the high voltage was impressed to the anode drawer electrode pulled out 
through the sealant, in the cathode electrode or the gate inter-electrode currently pulled out through the 
sealant, the leakage current came to flow through the sealant and there was a trouble that a possibility 
that display may stop functioning normally arose. 

[0009] Moreover, in order to impress the high voltage to an anode electrode and cathode inter-electrode, 
it is necessary to enlarge separation of an anode electrode and a cathode electrode. Then, in order to 
reach an anode electrode where an electron is spread since the flare angle of the electron emitted from 
the cathode electrode is made into about 30 degrees, in the case of a minute pixel pitch, the trouble that 
there is a possibility that it may leak by anode inter-electrode and luminescence may arise arises. 
[0010] Then, this invention aims at offering the display with which the leakage current does not flow in 
the portion of a sealant even if it impresses the high voltage to an anode electrode. Furthermore, this 
invention aims at offering the display it was made for the electron which reaches an anode electrode not 
to diffuse even if it impressed the high voltage to the anode electrode. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the display of this 
invention The cathode substrate in which the field emission cathode which carries out field emission of 
the electron is formed, The anode substrate in which the anode electrode on which the fluorescent 
substance which catches the electron emitted from this cathode substrate was put is formed, The support 
arranged between the aforementioned anode substrate and the aforementioned cathode substrate so that 
the interval of the aforementioned anode substrate and the aforementioned cathode substrate may turn 
into a predetermined interval, So that the space formed by the aforementioned anode substrate and the 
aforementioned cathode substrate may hold vacuum atmosphere The sealant which seals the periphery 
sections of the aforementioned anode substrate and the aforementioned cathode substrate, So that it may 
have at least the anode drawer electrode which is pulled out from the space formed by the 
aforementioned anode substrate and the aforementioned cathode substrate through this sealant and 
which was connected to the aforementioned anode electrode and the aforementioned sealant may not be 
contacted directly The aforementioned anode drawer electrode in the aforementioned sealant position is 
carrying out the jacket by the insulating material. 

[0012] Moreover, it is made to arrange the focusing electrode which consists of a metal plate on the 
insulating thin film formed on the aforementioned field emission cathode in the above-mentioned 
display. Let the insulating material which is carrying out the jacket of the aforementioned anode drawer 
electrode be glass further again. 

[0013] According to such this invention, since an anode drawer electrode does not contact the sealant 
which is not good as for a direct insulating property, even if it impresses the high voltage to an anode 
electrode through an anode drawer electrode, it can prevent that the leakage current flows in the portion 
of a sealant. Therefore, a fluorescent substance with a good luminescence property can be used, and it 
can consider as the display of high brightness. Moreover, since the focusing electrode was prepared, 
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even if separation of an anode electrode and a cathode electrode is enlarged, the flare of the electron 
emitted from the cathode electrode can be suppressed. Therefore, it can consider as the high definition 
display which can prevent leakage luminescence. 
[0014] 

[Embodiments of the Invention] The cross section showing the composition of the gestalt of operation of 
the display of this invention is shown in drawing 1 . Predetermined distance isolation of the transparent 
anode substrate 1 which is drawing showing a part of cross section of the display of this invention, for 
example, was made glass, and the insulating cathode substrate 2 made glass is carried out, and opposite 
arrangement of drawing 1 is carried out. And group formation of many anode electrodes 15 on which the 
fluorescent substance of R (red), G (green), and B (blue) is put one by one is carried out at the internal 
surface of the anode substrate 1, and 1 pixel is formed by R, G, and B lot. Moreover, many field 
emission cathode (FEC) arrays 6 are formed in the internal surface of the cathode substrate 2. In 
addition, the FEC array 6 is formed so that the anode electrode 15 on which each fluorescent substance 
was put may be countered. 

[0015] Moreover, on the FEC array 6, the focusing electrode 5 is arranged through the insulating layer, 
and the electron beam emitted from the FEC array 6 is made to converge. Furthermore, since space 
formed of the anode substrate 1 and the cathode substrate 2 is made into vacuum atmosphere, many 
supports 4 of a book are formed between the anode substrate 1 and the cathode substrate 2 so that the 
anode substrate 1 and the cathode substrate 2 may resist atmospheric pressure and predetermined 
distance may be maintained over the whole surface. This support 4 is arranged, respectively for every 
pixel which is produced by cutting glass fiber material with a diameter of 75 micrometers by the length 
of 1.2mm of abbreviation, for example, consists of R, G, and B. In addition, the interval of the anode 
substrate 1 and the cathode substrate 2 is considered as 1 .2mm of abbreviation. 

[0016] Furthermore, in the position of the periphery section which has sealed the anode substrate 1 and 
the cathode substrate 2, the anode drawer electrode 21 connected to the anode electrode 15 is pulled out 
outside. In this case, the jacket of the anode drawer electrode 21 is carried out with the glass tube 20 
mentioned later. Therefore, the anode drawer electrode 21 ceases to contact directly the sealant 7 which 
welds [ the anode substrate 1 or / cathode / 2 ] the glass tube 20. Moreover, connection between the 
anode drawer electrode 21 and the anode electrode 15 was made when the nose of cam of the anode 
drawer electrode 21 was ****(ed) by the anode substrate 1 and the glass tube 20, and this ****** is 
produced with atmospheric pressure. In addition, although the anode voltage of 2k V - 5kV is impressed 
to the anode drawer electrode 21, since the anode drawer electrode 21 does not touch a sealant 7, the 
leakage current does not flow in the portion of a sealant 7. 

[0017] The detailed composition of the cathode substrate 2 in such display is shown in drawing 2 . 
Drawing 2 is the cross section having expanded and shown a part of cathode substrate. As shown in 
drawing 2 , many FEC arrays 6 are formed on the cathode substrate 2, and the FEC array 6 is constituted 
by the Spindt type field emission cathode. The thin film of the 1st insulating layer 12 and the gate 
electrode 13 is formed one by one the thin film of the cathode electrode 8 by which the this Spindt type 
field emission cathode was formed on the cathode substrate 2, and on this cathode electrode 8. And the 
cone-like emitter cone 1 1 was formed in opening formed in the gate electrode 13 and the 1st insulating 
layer 12, and the amount of [ of this emitter cone 1 1 ] point has faced from opening of the gate electrode 
13. In addition, a resistive layer is formed on the cathode electrode 8, and you may make it form the 
emitter cone 1 1 on this resistive layer. According to this composition, it can be stabilized from the 
emitter cone 1 1 and an electron can be emitted. 

[0018] moreover, since this field emission cathode (FEC) is produced by using the ultra-fine processing 
technology which manufactures an integrated circuit and can manufacture the distance of the emitter 
cone 1 1 and the gate electrode 1 3 as submicron, it is few between the emitter cone 1 1 and the gate 
electrode 13 — an electron can be made to emit from the emitter cone 1 1 by impressing the voltage of 
dozens of volts Therefore, as shown in drawing 1 , the anode substrate 1 by which fluorescence material 
is put on the upper part of the cathode substrate 2 in which much above FEC(s) are formed in the shape 
of an array is arranged, and it is voltage VGE and VA, respectively between the gate electrode 13- 
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emitter cones 1 1 and to the anode electrode 15. If it impresses, the fluorescence material on the anode 
electrode 15 can be made to emit light by the electron emitted from the emitter cone 11. 
[0019] Moreover, the 2nd insulating layer 14 is formed on the gate electrode 13, and it is made to 
arrange a focusing electrode 5 on this 2nd insulating layer 14 in the display of this invention. Since this 
focusing electrode 5 is arranged so that the FEC array 6 may be surrounded, as shown in drawing 2 , it 
can converge the electron (e-) emitted from the FEC array 6 by impressing the voltage of predetermined 
level to a focusing electrode 5. This focusing electrode 5 is formed etching or by carrying out punching 
in a metal plate with the thin thickness of 30 micrometers or more so that it may mention later. In 
addition, a support 4 is set up on a focusing electrode 5. 

[0020] Thus, in the display of this invention, since the interval of the anode electrode 15 and the cathode 
electrode 8 was set to about 1 .2mm, let anode voltage be a 2kV - 5kV high voltage. For this reason, the 
fluorescent substance put on the anode electrode 15 can use now the fluorescent substance for high 
voltages with a good luminescence property. Therefore, the brightness of display can be improved now. 
In addition, even if it impresses the high voltage to the anode electrode 15, since the insulating property 
does not touch directly the sealant 7 which is not not much good, the anode drawer electrode 21 can 
prevent that the leakage current flows in the portion. Moreover, since the focusing electrode 15 was 
formed even if it extended the interval of the anode electrode 15 and the cathode electrode 8 from about 
1.2mm and the conventional interval, the electron emitted from the FEC array 6 can be converged. 
Therefore, since the flare of the electron at the time of reaching the anode electrode 15 can be 
suppressed, it becomes possible to make a pixel pitch small, and can consider as high definition display. 
[0021] Next, the composition of the focusing-electrode board 10 which forms the focusing electrode 5 is 
shown in drawing 3 (a) and (b). Drawing 3 (a) is the plan of the focusing-electrode board 10, and the 
pore 10-1 of the shape of much rectangle is formed in the focusing-electrode board 10 which consists of 
a metal plate of etching or punching. Alignment of this pore 10-1 is carried out to said FEC array 6, and 
it is formed in it. That is, the pore 10-1 is formed per pixel, and a focusing electrode 5 will be formed 
with the focusing-electrode board 10 around a pore 10-1. In addition, the drawer electrode 10-2 for 
impressing convergence voltage to the side edge of the focusing-electrode board 10 is formed. 
[0022] Although the A section shown in drawing 3 (a) is expanded and it is shown in this drawing (b) 
The pore 10-1 is formed corresponding to the pixel of R, G, and B. the width of face t3 of a pore 10-1 60 
micrometers of abbreviation, The trio pitch tl to which the lengthwise pitch t5 of 50 micrometers of 
abbreviation and a pore 10-1 makes [ the lengthwise interval t2 of 60 micrometers of abbreviation and 
ten to pore 1 comrades ] a lot 0.3 1mm of abbreviation, and R, G and B also for the interval t4 of the 
longitudinal direction often to pore 1 comrades is considered as 0.31mm of abbreviation. Thereby, the 
electron emission range of about 0.26x0.06mm corresponding to a 0.28x0.08mm pixel pitch (area of a 
pore 10-1) can be acquired. Moreover, it is given and indicated that a slash illustrates a focusing 
electrode 5. 

[0023] Next, how to carry out the jacket of the anode drawer electrode 21 by the glass tube 20 is 
explained using drawing 4 and drawing 5 . The wire rod used as the anode drawer electrode 21 is made 
to insert in in breakthrough 20-1 of the glass tube 20 with which the breakthrough 20-1 is formed in the 
center of abbreviation as shown in drawing 4 (a) and (b). And it bends so that the point of a wire rod 
may be illustrated. In this state, by giving hot forming to the whole, as shown in drawing 5 (a) and (b), it 
considers as the state where the breakthrough 20-1 was crushed and it was stuck to it. Thus, by 
fabricating, the jacket of the anode drawer electrode 21 will be carried out with the glass tube 20. And it 
arranges in the periphery section so that it may **** by the anode substrate 1 and the cathode substrate 2 
in this state. And it is welded by the sealant applied to the periphery section of both the substrates 1 and 
2 by heating so that the cathode substrate 2 and the anode substrate 1 may be sealed. This state is shown 
in aforementioned drawing 1 . In addition, the length of the glass tube 20 is considered as about 3.0mm 
[ 2.5mm - ] of abbreviation. 

[0024] Next, the manufacture process-flow view of the display of this invention is shown in drawin g_6 
(a) - (e), and the explanation is given. First, as shown in drawing 6 (a), a conductive thin film is formed 
in the whole surface of the anode substrate 1, and the anode electrode 15 is formed by performing 
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patterning to a thin film. Furthermore, the fluorescent substance of R, G, and B is put on the anode 
electrode 15. Subsequently, as shown in drawing 6 (b), two or more supports 4 are set up on the whole 
surface of the anode substrate 1. Furthermore, as shown in drawing 6 (c), while the sealant 7 is applied 
to the circumference at the marginal part of the anode substrate 1, the glass tube 20 with which the 
anode drawer electrode 21 is inserted in in the center of abbreviation is arranged. 
[0025] On the other hand, as shown in the cathode substrate 2 at drawing 6 (d), the FEC array 6 is 
formed in the whole surface. Subsequently, as shown in drawing 6 (e), on the FEC array 6, alignment of 
the focusing-electrode board 10 is carried out, and it carries out temporary fixation. Thereby, a focusing 
electrode 5 is formed on the FEC array 6. Subsequently, the anode substrate 1 and the cathode substrate 
2 are sealed by carrying out alignment of the aforementioned anode substrate 1 and the aforementioned 
cathode substrate 2, making them rival, and containing and heating to a heating furnace. Thus, the sealed 
display is shown in aforementioned drawing 1 . 

[0026] Next, an example of the appearance of the display 100 which carried out in this way and was 
produced is shown in drawing 7 and drawing 8 . In addition, drawing 7 is the plan of display 100 and 
drawing 8 is drawing showing the cross section cut by the A-A line. As shown in these drawings, the 
composition for exhaust air is prepared in the outside surface of the cathode substrate 2. This 
composition consists of exhaust pipes 25 welded in the getter box 24 and the getter box 24. moreover, a 
getter 27 contains in the getter box 24 -- having - **** - the getter box 24 — the time of sealing - the 
cathode substrate 2 — a seal — it is welded by the member 28 

[0027] The exhaust pipe 25 is open for free passage with the space formed by the anode substrate 1 and 
the cathode substrate 2 through the exhaust hole 26 formed in the cathode substrate 2, and makes the 
building envelope of display 100 vacuum atmosphere by exhausting through an exhaust pipe 25 after 
sealing, furthermore, the getter 27 contained in the getter box 24 - a ring-like metal - a member - it 
considers as the evaporated type getter which makes getter material the Ba-aluminum alloy contained 
inside And when IH of the ring-like section is carried out by the RF from the exterior, an Ba-aluminum 
alloy is heated, it evaporates and vacuum evaporationo is carried out to the internal wall surface of the 
getter box 24. This vacuum evaporationo film is called getter mirror from the place which looks like a 
mirror. 

[0028] In addition, after a getter mirror closes an exhaust pipe 25, it is formed by evaporating a getter 27 
and can maintain the vacuum atmosphere state inside display 100 by this getter mirror. Furthermore, the 
side board 3 is made to be placed between the periphery sections of the anode substrate 1 and the 
cathode substrate 2 so that it may illustrate, and you may make it seal the anode substrate 1 and the 
cathode substrate 2. Moreover, from the periphery section of the anode substrate 1 and the cathode 
substrate 2, while the anode drawer electrode 21 is pulled out by the method mentioned above, the 
cathode drawer electrode 22 is also pulled out. 
[0029] 

[Effect of the Invention] Since this invention is constituted as described above and an anode drawer 
electrode does not contact the sealant which is not good as for a direct insulating property, even if it 
impresses the high voltage to an anode electrode through an anode drawer electrode, it can prevent that 
the leakage current flows in the portion of a sealant. Therefore, a fluorescent substance with a good 
luminescence property can be used, and it can consider as the display of high brightness. Moreover, 
since the focusing electrode was prepared, even if separation of an anode electrode and a cathode 
electrode is enlarged, the flare of the electron emitted from the cathode electrode can be suppressed. 
Therefore, since leakage luminescence can be prevented, it becomes possible to make a pixel pitch 
small, and can consider as high definition display. 



[Translation done.] 
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10 I^S. £©«fc?&«?fftffl;*jy-F©-0i|£LT. Xtf 
>h (Spindt) ^tP?«n-5B#&m*y-H (£TF. 

tfecj tut) amztiT^z. 

[0 0 0 5] 09lwMO. *y-H*«l 0 2*»6ttffl 
£ft5B7©frliP«. HKK. FEC7k- 10 5 \Z& 
15 ^Tfft>nT*0. FEC7U- 1 0 5frt,MUii2tltZ 
B^ttjtttl 0 4fcJ;DBfBWWSft»;iftT«H2tl«I 
*tlt7y-HS«l 0 1 t|6j*»t>TBBLT^<i, - 
©<k 5 &S)f££^fiE£-f •&;£©. jy-KSffilOli 
*y- F£& 1 0 2 t©raiC^$n-5^HttR$SH 

20 atsftT^*. ^lt. jtffi»Ha*ff«fr*fc» 

IC. 7y-K*«10 1t*y-KS«l 0 2tOHB 

. [0 0 0 6] fc*5, 7y-F£Bl 0 1 £#V-.Fg« 
1 0 2 £©P H 1RI t BAtiftHMmtSn. £©«£ 

25 K:tt7/-FB&1 0 6^C&HV©7y-^ ^ SJIri^EMu• 
£;nT^>•5. £fc, 7/-FmHl 0 6«0SL&1>7 
F5lfflBBK«fcg^Sgtt©ft&K&gT5*jSfH 
WBBKBBSnx. BwBW8Bfc:«fcDBrJ£5M5> 
^T7y-HBE**ai*DSnT^*. SSlC, FEC7 

30 1/-1 0 5C*3lt**y-KBB^-hBBt>0^b 
fcn#y- h*5lttlBffi^y- hSIfflBBlCtOB^BB 
©«.»C(£B-r*BS«WBfitBB*#lT, BaMPlB 
BBC <fc 0 BJ£*"f 5 >^TA y- FBEE*y- hBE 

35 [0 0 0 7] 

[»B««BBl,J:3£-r*BB] 7/- Km 

Bl 0 6CttBSn3S3fc#£l,Ttt, SffiW^SB 
HV©<£l;ffiffl £ LT583tB»©»V»B3WttBBS*l 
Tl>ftU. -edT. B=f V©£®EEffl©m7tt*£LT, 

40 A»&IMWttoa3IM*:!S«»«El/T«r»4C:t*»6. BB 
©B«r>S*8Bfr4^B©— 3tLT. 7/-KBB 
CRTVOBBEEtWftlTactjJtBASna. CMM 

7y-h*BBictt->-;w$^-LT§i^aj$n-57 

y-K9lfflB«CJ:0 7>'-HBffijJ<Wftl*nac<!:»c 

45 

[0 0 0 8] /-JWlM7^«»iS 

±0, *©B»B$i*t<g;Hi:t»5«ftt€:*rLT(r»S. 7 
6t. •>-;i'tt*^bT3l#Hianfc7>'-l«5IUBfi 
50 iCiBiTlE^F-niPU/cfStC, ->-;w^^LT§i#m$n 
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[0 0 0 9] St. 7y-H«ttt*y-K««IBICK 
BH^£**<T*#»**&*. -Tat. *V-F« 

<k 9 mmtmm \z -ymm&tT j - f« 

fin-?* n«%#£i;«&**i*<** t <^ 

[0 0 10] fit, *£9itt. 7y-K*ffiCjSS«£E 
^ etc, #5E9J«. 77-F«Sl::fl5«flE£E|lflaUTt> 
[0 0 11] 

*y-K#»**ftT^**7-F»R£. «*y-H 

7y-F«*W8**ftT«r»*7/-F»R£, ffiB 
7/-H*StWE*V-H**tOMIll*tBf«IBIIWt 
ft* J: 5 ICWE7 y- H*«tME* V- F*«£©W 
fcEBStitStti:. ifE7/-K««tWE*y-H 

C. WE7y-H*KtlWE*y-H*«©H««W± 

msnr^*. WE7y-H«ac»tt**ifc7y-H 

3l€rfflL®ffi£:. €4>&<£fe*A., ttBS'-JHtK* 

y-F9IStHL««#iei*ttfc±Ofittl/Tlr»*. 
[0 0 12] St, ±B«*«BC*V»T. MEtffltt 
ffl*y-Hw±«:»**nfc»*»Blo±K*JH«*»S 

(»B7y-H5l*HlUM*ft«LTt»*«M*««. * 

[00 13] d©±5tt*«Wi;J:n«. 77-F3IIU 

^Hfflt, 7/-F3IHJ««£fl-LT7y-FSffiK: 

mttZCtlfiHt*. St. »**«*M:Jt*J;3C 
7 7- KBffi<t*y- KflffitroKHmBI** 

*€<£nTt>. *y-HSfiiA>e)<Sffi$tifcii^o«; 



[0 0 14] 

05 $/&£*-f»t®ia£ e i est. hi a. *fgw©s* 

WHfeO*V- FS&2 <h*<ffi£E8IStRf£*lT*fia]E 

KStt-cn*. -eur. 7y-K*«i©rt^BCttR 

10 (*) . G (») . B (») ©83fc#a*»fc****lT 
1^*77- F*Bl 5^»ffl3gfiK$tlT*5 0. R, 
G, B-fiTlIWc£SnTU5. St. *y-F 
*fi20rtaffifctt«»ttHi*y-H (FEC) 71/- 
63i«*»*jK*nTV»«. &*5, FEC71/-6&&3! 

15 ##©«»Stt&7/-F*«l 5fc»lSlT*«fc"5»rt 

[0 0 15] St. FEC7l/-6«D±l:ttig:i^ 
LT*^mS5^Ei6*nT*3 0, FEC71/-6^6 

20 tz. 7y-H*«lt*y-H*«2i:fcJ:0»dE*n 

t* V- F££ 2 £*«*ftEEfctft UT£ffifc*>& 0 BfS 

mmmwtz^oiz, 7y-F*si£*v-Fas« 

2£©m»c£S*©£tt4#KttSttTt»*. c©£a 
25 4tt. PI^«a:g7 5 /im©)S7X77-f A-#£R& 
1. 2 mm©fi^-CWt5 C £(;: J: 9f£§J£ttTi5 
0. WAtfR, G, B*»e&5H3S«C-5-n-enEK* 
ftTl»*. ft*. 7y-H»«lt*V-H*«2i:0 
PflfiStt. ^AtfBSl. 2mmi:Snt^5. 
30 [00 1 6] 7y-FS«l£*y-K£«2 

1 5CttMSnT^«7y-F9ltt)«S2 1 *W«fc3l 

^m^nr^s. h©ihk:, 7y-F3ia«S2 

glt5^7^5 : a-^2 0C«fcl3fi«*nT^5. ft 
35 -3T. 7/-F3lffl«H2 lli^7^fa-/2 0 57 
y-FS«l»-5^tt*y-FStR2lC»3ltbT^'5-> 
-;W7£iMffltttUi:fr>J:5lctt«. St. 77- F 
3iajmS2 1 t77-F«ffil.5t©»aitt. 0JA«*7 
;-KStlt«7Xfa-7"2 OiCfc07/-F3l 

40 tn«ffi2 i©*a**ft«fStiac:tcj;OfTfcn. c© 

fg® 2 1 Ctt. mif 2 k V~5 kV©7y-F«E# 

aunan***. 7/-F3ita*S2 iii->-;W7ca 

45 AWnscitttU, 

[00 17] C©«fc-5<cS*8KC*W-6*y-FS1fi 
2©i¥W5fiJc&ll2lZ*7,, H2tt*y-KS1fi©-SI5 
^t£7cLT^Ut»fSllT-$.a„ 0 2 K*T«fc 5 K. * 
y- FS« 2 ±(Cli^lS© F E C 7 V- 6 ^fiJc^nT 

50 FEC7k-6«Xtf>FS©«»ttffl*V-K 
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(DlMIt, £0*y-F««8±K:»llft»Jn 2fttf 

y-h«ffii 3 0»B#«*rtKSftTi>s.. ^bxy 
-hsai 3*5ctw»i»»)Bi 2W*sftfciiPrt 

i:Ltb<tK £<0flij£t;:<kfttf, i$«^n->i 1 
[0 0 18] C©«**ffl*V-H (FEC) 

tt. *«H»*ttfiTa««liDittlBft«^*i:i:K:J: 

fcft, I5y^a->1 1 fcy-Mt«l 3flnfcBaMfc 

1 l*>SB?Stt»t;£tfS Lfctf^T. 
0 1 KtSTJ; o fc±Efl> FEC^7 U-ttfc:*Rfi»j£ 

T^£7/-FSfcl£EBLT, y~hSfil3-x 

V GE , V A SBPlOTSi:, XS^3->1 l^^ftffi 
Snt«fl:i:oT7y-Kiil 5±©flMfc#*»3fc 

5 tt F E C 7 1/- 6 0 KtT£ 3 KEt££tt 

^(^0, FEC7U— 6A»6ftUa*l&« : F 
(e") *H2fC*Tcfc'5H«*-rsci:*«"C i *^, - 

[0 0 2 0] C^ct^fC, *3EM©*«SI1IC*V*T 
tt, 7y-H*Sl 5<h*V-H«a8i©IBPll*» 
1. 2mmi:I/ft©T, 7;-HtE*2 kV-5 kV 
OjK^EtTS^t^-T?**. ZOtztb, 7/-K«ffi 

51 ttSfllffi 2 1 tt«tH*tt**» * 0 «fc < 7 [I 

SI 5t*V-H«a8iO)PJllll*»l. 2mm<h, SE 
<0T, FEC7l/"-6*^ttUi$tlSfll : l 1 *«S"rSC 



05 [0 0 2 1] Jfcfc, «3fc««5£»J*LT^*J6**B 
|£l 0 4>$)5jc£li3 (a) (b) K^-f. H3 (a) tt 
«3fc«ffi« 1 0 <0¥ffiHT* 0 , &Kffi*> 
ffife 1 0 CttXy^V^ftfi^Ji/t^^^fcAO* 
»©ffiJgjR«)?L8S 10-1 jWMtS*rO>*. dco?LgP 

10 10-1H HBLfcFEC7U-6^ffiBftto**ft 
TBrtSftTV^. -Tfcb*. ?L» 1 0 - 1 ttHSMMi 
T«dc*tlT*3 0, ?L«1 0- l©BHO**«B«l 

15 lgl0-2jd«^nt^6o 

[0 0 2 2] H3 (a) K^AgB£&*LTI*Iia 
(b) fcSST**, 7L«10-lttR, G, B 
JSLTJB«£ttT*5 0. M*.tt5FL«l 0- l©Wt 3tf 
IS 6 0 m nu JL95 1 0 - 1 l^±<ft«;£ft<OP B lBS t 4 fcBS 

20 6 0 Mm, aSl0-l H±Ott3ErlPj0)MPll t 2 *<B 5 
Otfm. ?LSBl 0- lOMBfrfflOKy^t 3 
1mm, R, G, Bft-BfT* h U*tf t 1 *«, 
KO. 3 1mmtSntM. Ctl(:i:0, 0. 2 8x 
0. 0 8mm©B*tTy^fc»«"r*0. 2 6X0. 0 

25 6 mmgg<aS^ SfcttiiSH (?L» 10-1 ®Bft) £ft 

[0 0 2 3] 7/-F3IWBB2 1 £#^X5F;x 

-72 0Tfl*-Tft*iS*H4*5J;tfB5*ffl^TKW 
30 T<5. 04 (a) (b) K^T^m+ifelcMM^ 

i3j«»rtanT^*/f9x?i-^2 oco«:ii?L2 
o- irtic7y-K3ia«B2 1 ta*»*fftifaa* 

-6. *UT. B#0*B«*B«-r*J:5K:»ft-r*. 

35 5 (a) (b) KsR-Tcfcifc, Jta?L2 0- bo 

ttlcfcO, 7y-H9iai««2 1 W7Xfa-y2 0 

T7/- KSfe 1 t*V- KS1S2 tT«$ni)i 
40 -t©JS»»(cER"r*. tLT, *y-F««2t 

iSfii, 2©HBWcB**nfc^-;W*t€kO»* 
$n^><, C<0«B*<M8BBlCSatlT^S. &*3, 
7X?-zl — 72 0<D&£\$, B2. 5mm~3. 0mm 

45 aaetsftT^s, 

[0 0 2 4] ^fc, *«WO^gBOjS|jfiy , DirX7 
p-i$i6 (a) - (e) fd^U tvmWZ'rtOo 
^-f> ^6 (a) c^tJ:fii:7y-Flfiiw-Ef: 

50 K<*;0 7y-Ktt«l 5*«fiE1-*. 7/-H 
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miii5HR. g. B©&7t#£&»-t-s. 0 

6 (b) Cw-fJ:3K««0£tt4*7y-K*«l© 

-sscits-t-s. 0 6 (c) iz^t^oizt ; 

- KSffi 1 ©JfgKC: 5/-;HW 7 *HIl:ftt4ftTV>fi 

5)^7Xfi-y2 OSrlEEfS. 
[0 0 2 5] *y-F*«2fctt. 06 (d) C 

^f«k^lw, -?-(7)-®ICFEC7l/-6 5:^BET-i). * 
HT, 06 (e) lcS-r«fcpt-FEC7l^-6©±(C* 

0. *S«ffi5^FEC7U—6±(CJg^SnS. 5fct» 
T\ tiJI27/-F*fil ifrE*y-F*«2 t^fig 

<hic«fco, 7/-fs«u t*y-H*«2tsa*b 

[0 0 2 6] *C ^<DJ;-5ICtTffKbfc8*gBl 

0 O©ftg<D-0iJ£0 7*5j;tf08f::^T. 07 
tt^gHl 0 O©¥®0T'&9. 08«^©A-A8ii 
T^»rL£f&r®£S-f0T-&-5. cne>©0t^T«t5 

tc. * y- KS«2 ©*£ffiKtt*&©fca©«ifcWR 

y*-#y*X2 4fcS»£:rifc*aflF2 5 0>&ttfK£ 

[0 0 2 7] »«S2 5tt*V-HS«2C»dE*tlfc 
8MHL2 6*^l/T. 77-K£fiii#y-FS«2 
fC»J**tlfcffiWt«ibT*0. 2 
SSit'lTimctlCiO. £*3£B 1 0 0 ©l*Jg& 

X2 4rtCJRiW$nfcy-y^-2 7tt'J>^©^JSSB 
WfitCiRfrt^nfcB a -A 1 ^jy-;?-ttRtt5 

— A 1 £$jWn!»SftT3Kf8U fv9—£v'J7.1 4 

[0 0 2 8] fcfe. yy^57-li»«I2 5*»ikL 
T*59. £©y-y*5 7-K«fc9SSgei 0 0©f*3$ 

sec. Hs-ra«fc5H7>'-HS«i t*y-FS« 

2£©HB»l::iM F«3*tffiE3ttT. 7/-FStS 

1 t*y-K*«2 t&***-rsJ:5CLTt>±^. * 
Ac. 7/-F«<Sl t*y-K*S2t©«*3*»6 
tt. W»bfc*tt«:J:07y-K3ltH11S2 l**3l*Hi 

^nr^stftiz. *y-K5ifflSS2 2t)5i#m*n 

[0 0 2 9] 



©T. 7/ - F3lffl«tt*«a»*»»tt©J:<fc^->- 
JWCttM-rsc&ftf&i*©'?. 7/-H5IW18S** 
LT7/-F««C»«ESWjtoLTfc5'-;Mf©«» 

05 \zt5^Tm@.mffii>mftz>z.tm±-?z>z.ttifi-vz 

[BBaffiB&KM 
15 [01] *BW©BSBfi©*tt©BB©«rit*jSTB 
S0T&3. 

[02] 0 1 c*-r*«w©**««ffl-a»£*HTf* 

-5. 

[0 3] *»W©BjSBBK:fr#*BJliB«©*J«** 
20 1"0T**. 

[04] *£«0*?KttBC**«7y-K9lttm0 
$s££^-f-0T;&-2>. 

[05] *^^©*SgBCA^57y-H5lffimffi© 
$<££ST0T-;&3. 
25 [06] *3EW«D«*SB©«a7 p n-fe^7n-tw-r 
0T&-S. 

[07] #fl!9i©^£B©£fc«»S£*-t¥ffl0-T?* 
•5. 

[08] *fSW<0*SSB©±(»E»BR**-rBfffiHt?* 

30 a. 

[0 9] aE3fc©^SB©-®fiK0«£*-f»iffi0"T?& 
-5. 

[&#©««] 
1 7/- FSB 
35 2 fty-K££ 

4 £S 

5 gJfiSB 

6 FEC7U- 

7 >>-;n» 

40 8 rty-FBS 

1 0 bsbbb 

1 1 Ii7^3-> 

12 mi t&mm 

13 $*-f«b 
45 14 m2mmm 

2 0 ^^Xfa-T* 

2 1 77-K5IU1BB 
2 2 *y-H5lffl«H 

i o o &*mw 
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[0 7] 



[08] 



1 0 0 «tkBO 



1 7V-HSK 



2 *'yf-HS« 



i 



2 1 



2 4y*^-fv>i7X ! 







2 2 



♦ 

A 




2 5 »SS 



2 7 *tv*~ 



I 0 0 S*RK 



i 



J 2 4 yy9-*y 

yr^ "7 1 



&s miasms 



A-A 0r®a 



[H9] 



106 7/-HM ioi 




102 AV«-F««10S FEC7U- 



(72) ¥ffl 8» 30 (12)%W% ft 
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